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ABSTRACT

The classical Hall-Petch relationship, which states that the strength of a material varies proportional to 1/[image: image2.png]Vd



, d being the grain size, is well known. With the advent of nanocrystalline materials (d < 100 nm), strength values close to the theoretical strength were expected following the Hall-Petch relationship. Although nanocrystalline materials exhibited strengths far greater than the coarse grained materials, strengths fell far below the expected values. In addition, some research groups reported the so called “inverse Hall-Petch effect” below a critical grain size (~ 10-30 nm), i.e., strength decreased with decreasing grain size. The inverse Hall-Petch effect and the mechanisms underlying it are still controversial and not clear. Many different theories have been proposed to explain this anomalous behavior. While some assumed the dislocation-based plastic flow, others suggested grain-boundary sliding as the dominant deformation mechanism in the nanocrystalline range. The composite models, which consider grain interiors and grain boundaries as two different phases, and diffusion based models have also been adopted to explain the effect. The present study addresses two basic questions: 1. “Is the inverse Hall-Petch effect real?” 2. “If it is indeed real, what could be the dominant deformation mechanism(s) responsible for the effect?” Detailed experiments will be proposed to resolve these questions. 
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